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I In nt tr ro od du uc ct ti io on n
The history of aneurysms' treatment dates back to the 18 th century. Then, for the first time, internal carotid artery (ICA) ligation was attempted as a medical treatment. Accordingly, Dandy in 1936 made a breakthrough when he ligatured the ICA rostral and caudal to the neck of the aneurysm adjacent to the cavernous sinus; a year later he clipped the ICA aneurysm neck with a Cushing silver clip [1] . Yasargil described his improved pterional craniotomy in 1969; it has been used since as an approach for the majority of intracranial aneurysms [2] . Yasargil's legacy in the development of intracranial aneurysms' treatment is very significant. He developed so-called "floating microscope", currently a standard in the neurosurgi cal operative theatre, improved microsurgical instrumentation and designed a plethora of vascular clips along with instruments for their application [3] . He described microsurgical methods that spare brain tissue on the approach to the pathology and performed the first experimental bypass between the superficial temporal artery and middle cerebral artery in 1970 [3, 4] .
Endovascular treatment is a current alternative for surgical disconnection of ruptured aneurysms from the circulation. The aim of the treatment remains the same, i.e. the disconnection of the aneurysm from the circulation while ensuring blood flow through the native vessel and perforators, which originate from it [3, 5, 6] . The outcome of surgical and endovascular techniques, despite their constant development, is comparable [5] [6] [7] .
The decision whether endovascular or surgical technique is superior in the treatment of aneurysms remains a constant and inextricable subject of debate in neurosurgery [8, 9] . The multicenter study ISUIA [10] proved that the risk of rupture of the smaller aneurysm varied between 2.5 and 40% in five-year follow-up and thus necessitated treatment for the majority of patients with radiologically diagnosed intracranial aneurysms. Surgical treatment of unruptured, intracranial aneurysms carries relatively low mortality that does not exceed 2% [9] .
Rupture of an intracranial aneurysm results in subarachnoid haemorrhage (SAH). Annual morbidity of SAH varies between 6 and 8 cases per 100 000 [9, 11] while in Finnish and Japanese populations this value might be several times higher [11] . Prognosis for ruptured intracranial aneurysm is unfavourable: two-thirds of all patients succumb to the disease or are left with disability [3] .
Postoperative mortality analysis in intracranial aneurysms after surgical or endovascular treatment remains a principal assessment of the therapeutic modalities in neuro surgery [7, 9, 12 ]. Kassell's multicenter study proved that a favourable outcome of surgical treatment of ruptured aneurysms relies on factors directly related to SAH, aneurysm localization, age or coexisting diseases. Subsequent publications partially confirmed the role of factors initially listed by Kassell and introduced new prognostic variables; still the analysis always embraced patients with all localizations of intracranial aneurysms [7, 9, 12, [15] [16] [17] [18] [19] . In our opinion, it would be of value to perform an analysis of factors that might influence the outcome of patients following SAH from a selected artery such as the internal carotid artery (ICA), which is one of the most common localizations of intracranial aneurysms [3, 4] . An important cause of increased mortality relates to the occurrence of vasospasm that follows SAH [16, 18, 19] . Internal carotid artery aneurysm's rupture most often fills basal cisterns with blood [3] , which consequently makes factorial analysis of mortality for this aneurysm localization more reliable.
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S S³ ³o ow wa a k kl lu uc cz zo ow we e: : têtniak wewn¹trzczaszkowy, krwawienie podpajêczynówkowe, têtnica szyjna wewnêtrzna, oemiertelnooeae, wyniki leczenia. K Ke ey y w wo or rd ds s: : brain aneurysm, subarachnoid haemorrhage, internal carotid artery, mortality, outcome. reach 30% [21] . The authors suggest that the rationale for failure of surgical management of these aneurysms includes deficiency of surgical techniques [6, 22] and, according to some of them, higher amount of extra vasated blood [4, 23, 24] . Some of the papers stress that a proper treatment strategy might significantly improve outcome of surgical treatment of giant aneurysms [22] . In our opinion this justifies the analysis of the influence of the aneurysm size on postoperative mortality in our centre.
M Ma at te er ri ia al l a an nd d m me et th ho od ds s P Pa at ti ie en nt ts s A total of 1035 intracranial aneurysm operations were performed in the Department of Neurosurgery of Gdansk Medical University between 1997 and 2006. Retrospective analysis involved a homogeneous group of 281 patients with ruptured intracranial aneurysms of the ICA. Multiple ruptured aneurysms (n = 34), one intracavernous ruptured aneurysm and 4 cases of blood blister-like ICA aneurysms were excluded from the analysis. Patients with multiple aneurysms were excluded from our cohort when ICA aneurysm was treated simultaneously with another intracranial aneurysm. Analysis of morbidity encompassed patients with ruptured ICA aneurysm when another aneurysm (assessed preoperatively as non-ruptured, accidentally found) was treated a few months later. The final cohort included 242 patients treated for ruptured saccular ICA aneurysm, which constitutes 23.4% of aneurysm surgery in our department.
We elected a group of ICA aneurysms for further analysis due to the following reasons: (1) ICA constitutes one of the most common localizations of intracranial aneurysms; (2) basal cisterns fill with blood in patients with ruptured aneurysms located proximally to the middle cerebral artery, which conversely increases the proportion of patients with vasospasm [16, 25, 26] ; (3) ruptured ICA aneurysms have similar blood distribution within basal cisterns, which produces a similar outcome; (4) Kassell [13] proved that mortality depended on aneurysm's localization. In his hands, mortality varied from 20% (middle cerebral artery), 24% (ICA) to 30.5% (anterior communicating artery and basal artery); and (5) to the best of our knowledge, no reports exist that specifically address mortality risk factors following SAH from ruptured aneurysms at the same location.
The age of patients in our cohort averaged 51.7 years (standard deviation [SD], 12.4) and ranged from 17 to 83 years. Women constituted the majority of cases (n = 186; 76.9%). One hundred and twenty-seven patients (52.5%) had secondary or higher education while 115 patients (47.5%) had professional or lower education. Only 21% (n = 51) of patients lived in rural areas.
Our group included 36 giant aneurysms (diameter exceeding 25 mm) (14.9% of patients) and 206 smaller aneurysms. Artery segments occupied by giant ICA aneurysms differed from smaller aneurysms (p < 0.01), probably due to the different mechanism of development of giant ICA aneurysms [27] . Giant aneurysms were more prevalent in the clinoid segment (1-β = 91.9%) and were smaller in the supraclinoid segment (1-β = 94.7%) (see Fig. 1 ).
Clinical status of the patients was evaluated on admission. Post-SAH clinical status was judged based on the Hunt-Hess scale with Kosnik's modification [28, 29] . Consciousness level was assessed on admission based on the Glasgow Coma Scale (GCS) [30] and World Fe deration of Neurosurgeons Scale (WFNS) [31] . For grading in the WFNS and Hunt-Hess scales, an exami nation for focal neurological deficits was necessary. The extent of bleeding was radiologically appraised according to the Fisher scale, based on the initial CT scan that confirmed SAH (Table 1 ) [25] .
Most of the patients in our cohort (n = 150, 62.0%) presented with other systemic illnesses such as hypertension, coronary heart disease and depression.
S Su ur rg gi ic ca al l m me et th ho od ds s A fronto-temporal approach was usually implemented; in 3 cases it was extended to an orbito-zygomatic approach in the modification published by us previously [32] . Extended craniotomy in each case involved an additional extradural, partial osteotomy of the lesser wing and superior orbital fissure decompression that widened the access. In selected cases, mainly in giant aneurysms of the clinoid segment, extradural resection of the anterior clinoid process (ACP) with concomitant optic canal opening was performed. The surgery always aimed at the clipping of the aneurysm's neck. If preoperative, rarely intraoperative, estimation proved clipping to be not feasible, an ICA trapping with bypass was performed. Wrapping of the aneurysm was an optional method of securing it. Microvascular, intraoperative Doppler examination was performed in order to ensure ICA patency and aneurysm's occlusion. In selected cases of giant aneurysms various supplemental methods were instigated. Surgical modalities in the treatment of giant aneurysms (n = 36) were significantly different from those implemented in or-der to secure smaller ones (n = 206, p < 0.01). Smaller aneurysms were clipped more often (1-β = 68.8%), while a bypass was performed only in selected cases of giant ICA aneurysms (1-β = 82.2%).
Surgery of smaller aneurysms was performed by 7 neurosurgeons while giant ones were treated by one author (PS) ( Table 2 ). Only clinically significant surgical complications were analysed (Table 3) .
Neurological status was evaluated again during hospitalization and compared with neurological status on admission. Delayed cerebral ischaemia (DCI), defined as the occurrence of new, focal neurological deficits and/or consciousness level deterioration during hospitalization, was found in 23 patients, which constituted 9.5% of the group.
Definitions of perioperative (within 48 h after surgery) and postoperative (more than 48 h after surgery) death were adopted from the Joint Commission on Accreditation of Healthcare Organizations classification [33] . Only death cases that occurred during hospitalization in the department were analysed.
Primarily, in order to ensure proper selection of statistical tests, normal distribution of continuous variables was verified with Kolmogorov-Smirnov test with Lilliefors correction. For categorical variables, depending on the R Re es su ul lt ts s H Ho om mo og ge en ne ei it ty y o of f t th he e g gr ro ou up p
At first, an analysis of homogeneity of our group of surgically treated, ruptured ICA aneurysms was performed with subsequent correlative studies between demographic factors, localization, performing surgeon, clinical status and SAH intensity (Hunt-Hess, GCS, G Gi ia an nt t I IC CA A a an ne eu ur ry ys sm ms s S Sm ma al ll l I IC CA A a an ne eu ur ry ys sm ms s ( (n n = = 3 36 6) ) ( (n n = = 2 20 06 6) ) n n ( (% %) ) n n ( (% %) ) WFNS, Fisher scales and preoperative neurological status). No significant relationship was found. In particular, ICA segment and specific aneurysm localization did not influence clinical status of the patients on admission or the amount of blood extravasated. The ruptured ICA aneurysm group was homogeneous (Table 4) .
M Mo or rt ta al li it ty y a an na al ly ys si is s
We found no cases of intraoperative or early postoperative deaths in our cohort. Late postoperative mortality (later than 48 h after surgery) reached 14.9% (n = 36). Table 5 provides detailed characteristics of patients who died or survived SAH.
Univariate analysis of demographic data that could influence mortality revealed no relationships between sex (p = 0.94), education (p = 0.98), domicile (p = 0.77) and increased percentage of postoperative deaths. Similarly, coexistence of other diseases (p = 0.82) did not affect mortality.
Age had no effect on mortality, either (p = 0.66). Average age of patients who died and survived was the same and amounted to 51.9 (SD, 11.8) and 51.6 (SD, 12.5) years, respectively. None of the patients below 30 years of age (0/12) died while 21.7% (5/23) of patients above 70 succumbed.
Clinical status on admission assessed with the HuntHess scale along with consciousness levels judged with GCS and WFNS scales significantly influenced postoperative mortality in univariate analysis (p < 0.01). Neurological deficits prior to surgery increased the probability of death (p < 0.01). Risk of death after aneurysm surgery in patients in the 4 th or 5 th grade in the Hunt-Hess scale was almost six times higher than the patients in better clinical condition (OR = 5.9, 95% CI: 2.8-12.4). A similar proportion of postoperative deaths in grades 1 and 2, and grades 3, 4 and 5 of this scale was found; Osawa in his study [21] reported analogous results. Comparative analysis of mortality for various grades in the WFNS scale revealed significantly lower mortality in the present series in comparison to the patients in the ISAT trial (Figs. 2 and 3 ) [9] .
The extent of bleeding was radiologically appraised according to the Fisher scale; we found that it had a significant influence on death frequency. Univariate analysis proved that the risk of death of patients in the 3 rd or 4 th grade in the Fisher scale was almost four times higher when compared to grades 1 and 2 (OR = 3.8; 95% CI: 1.8-8.2). We noted no significant differences in comparison to Osawa's study (Fig. 4) [21] .
Next, we evaluated the influence of operative method of aneurysm exclusion from circulation on the risk of postoperative death, separately for each group. Various surgical modalities implemented in order to obliterate ICA aneurysm significantly influenced postoperative mortality (p < 0.01) (Fig. 5) . Trapping of the artery with or with- Predictors of postoperative mortality in ruptured ICA aneurysms out bypass was associated with significantly higher percentage of postoperative deaths, despite the fact that these groups were relatively small (n = 5 and n = 3, respectively). Comparison with another group of patients [21] showed no significant differences in mortality rates.
Mortality in an analysed group of ruptured ICA aneurysms was independent of the year when the surgery was performed (p = 0.15), the performing surgeon (p = 0.07) and his experience, i.e. the number of aneurysm operations performed by the surgeon V Va ar ri ia ab bl le e P Pa at ti ie en nt ts s w wh ho o d di ie ed d S Su ur rv vi iv vo or rs s n n ( (% %) ) n n ( (% %) ) n n ( (% %) ) We found no significant relationship between postoperative complication occurrence (p = 0.25), neither surgical (p = 0.74) nor general (p = 0.12), and postoperative mortality. On the other hand, the occurrence of new neurological deficits and/or consciousness level deterioration (DCI) during hospitalization led to increased mortality in these patients (p < 0.01). Death risk in this group of patients was more than five times higher (OR = 5.2; 95% CI: 1.8-14.7). We observed 30.4% (7/23) of deaths in patients with diagnosed DCI and only 5.9% (11/187) in the group without neurological deterioration. A multivariate analysis of parameters that had a significant influence on postoperative mortality in univariate analyses, i.e. Hunt-Hess grading, GCS, WFNS and Fisher grading, surgical technique (trapping and bypass), preoperative neurological status and DCI diagnosis, was subsequently performed. It revealed two factors that independently and significantly influenced postoperative mortality, i.e. clinical status of the patient on admission assessed with the Hunt-Hess scale and DCI diagnosis during hospitalization (Table 6 ). Multivariate analysis proved that qualifying a patient who is higher by a single grade in the Hunt-Hess scale for surgery increased his chance of death more than two-fold (OR = 2.3; 95% CI: 1.7-3.2). Moreover, DCI increased the risk of postoperative death three-fold. The percentage of patients correctly classified in the multifactorial model reached 67.4%. Two risk factors (DCI and 4 th or 5 th grade in Hunt-Hess scale) were responsible for more than 90% of the postoperative death risk (PAR = 91.1%; 95% CI: 78.9-103.1). Lack of DCI postoperatively along with exclusion from the analysis of patients in a poor clinical condition on admission (4 th and 5 th grade in Hunt-Hess scale) reduced mortality after ICA aneurysm surgery by 91.1%.
WFNS
Multivariate analysis results allowed us to create a simple clinical scale that assigns one point for Hunt-Hess grading higher than 3 (ROC threshold) and another one for diagnosed DCI according to Salary's model [12] . The relationship between ROC curve and mortality was significant (p < 0.01; AUC = 0.72; 95% CI: 0.67-0.77).
ROC curves were subsequently compared separately for each of the two dependent variables: Hunt-Hess scale (AUC = 0.77; 95% CI: 0.73-0.82) and DCI (AUC = 0.57; 95% CI: 0.51-0.62) (Fig. 6 ). Larger area under the curve (AUC) for the Hunt-Hess scale when compared to AUC for DCI proved that clinical status evaluated with the Hunt-Hess scale was a dominant component of our multifactorial model. This assumption was Predictors of postoperative mortality in ruptured ICA aneurysms P Pr ro og gn no os st ti ic c f fa ac ct to or r U Un ni iv va ar ri ia at te e M Mu ul lt ti iv va ar ri ia at te e O Od dd ds s r ra at ti io o S Se eq qu ue en nc ce e o of f f fa ac ct to or r a an na al ly ys si is s a an na al ly ys si is s ( (9 95 5% % C CI I) ) r re em mo ov va al l f fr ro om m r re eg gr re es ss si io on n m mo od de el l T Ta ab bl le e 6 6. . List of significant mortality factors in univariate analysis and all factors in multivariate analyses. P-value (p) was provided at the moment of removing it from the regression model confirmed by a pair comparison of ROC curves for the multifactorial model and Hunt-Hess scale that showed no significant differences (p = 0.12) while ROC curves for the model and DCI differed significantly (p < 0.01).

CI -confidence interval, GCS -Glasgow Coma Scale, WFNS -World Federation of Neurosurgeons Scale
S Si iz ze e o of f t th he e a an ne eu ur ry ys sm m
The giant aneurysm group did not differ significantly from the smaller aneurysm group with regard to clinical status on admission (Hunt-Hess grading, GCS, WFNS and percentage of neurological deficits) and the extent of the haemorrhage (in Fisher scale) (p > 0.05).
Six patients (16.7%, 6/36) with ruptured giant ICA aneurysms died postoperatively. This result was comparable to the smaller aneurysm group that showed 14.6% postoperative mortality. Statistical analysis showed no increase of the risk of postoperative death for ruptured giant aneurysms in comparison to the smaller ones (p = 0.74). Giant aneurysms of the clinoid segment had the highest mortality (37.5%). Nonetheless, no significant differences in the percentage of deaths between individual localizations of giant and smaller ICA aneurysms were found (Fig. 1) .
We did not note a higher fraction of DCI during hospitalization in the giant aneurysm group. For smaller and giant ICA aneurysms it amounted to 9.2% (19/206) and 11.1% (4/36), respectively.
D Di is sc cu us ss si io on n
Intracranial aneurysms constitute a heterogeneous group with various outcomes; in diverse localizations different prognostic factors might affect mortality. The aim of our study was to analyse a group of patients with ruptured aneurysms at the same location. Intracavernous, multiple and blood blister-like aneurysms were excluded from the study. Ultimately, our cohort encompassed a selected group of ICA aneurysms that caused SAH.
Analysis of group homogeneity revealed that patient's clinical status on admission and the amount of extravasated blood did not differ for respective ICA aneurysm localizations. Literature that analyses risk factors for mortality after SAH lacks reports on aneurysms in the same localization. Filling of basal cisterns with blood occurs in ruptured aneurysms located proximally to the middle cerebral artery is related to the highest proportion of patients with vasospasm [16, 25, 26] . It is open to question, however, whether aneurysm localization and related extravasated blood distribution constitutes an independent risk factor for a vasospasm [34] [35] [36] . Thus, we elected to perform the analysis on a relatively numerous (n = 242) group of patients, not different with regard to the vasospasm risk.
Postoperative mortality in our study amounted to 14.9% while in other large series it varied from 7.9% to 26.0% (ISAT [9] 7.9%; Juvela [38] 9.1%; Osawa [21] 12.9%; Kassell [13] 26%). Death percentage is largely dependent on series characteristics; therefore a comparative analysis should be performed in subgroups. A comparison with Osawa's study [21] did not reveal significantly higher mortality in our group. Surprisingly, comparative analysis with the ISAT study [9] for various WFNS grades showed significantly lower mortality in our series. Unfortunately, a combination of all mortality related reports was not feasible due to the various dispositions of results.
Kassell [13, 14] was the first to perform a thorough analysis of mortality risk factors in patients treated for SAH. He indicated consciousness level on admission, age, extent of SAH, intraparenchymal and intracerebral bleeding, vasospasm, general coexisting diseases and arterial pressure on admission as factors that influence morbidity. Next, Niskanen [17] in his analysis of more than 800 patients treated surgically after SAH indicated age, Hunt-Hess grading and vasospasm as the most important variables that affected mortality in his group. The summary of aforementioned analyses led to the creation of an accepted neurosurgical doctrine that the triad of factors age, clinical status on admission and vasospasm affects mortality after surgery for ruptured intracranial aneurysms [12, 17] . Rosen [18] analysed the largest group of patients, exceeding 3500. He proved that not only the above-mentioned triad of factors influenced mortality but so did hypertension, arterial pressure on admission, aneurysm location and size, the amount of extravasated blood and angiographically confirmed vasospasm on admission.
Later, other authors found further variables that appear to influence mortality of patients after surgery for ruptured intracranial aneurysms. They suggested that cerebral metabolism disruption [37] , hyperglycaemia and obesity [38] and increased intracranial pressure [39] might be related to poor outcomes after aneurysm surgery. Next, Hoh [19] described endovascular aneurysm treatment as an additional risk factor for postoperative mortality. Salary [12] in his paper from 2007 weighted the causes for discrepancies between the authors in their ranges of prognostic factors. He methodologically explained that whenever a multifactorial model might Tomasz Szmuda, Pawe³ S³oniewski, Jaros³aw Dzier¿anowski, Marcin Rut explain over 75% of the analysed cases, any innovative new variable through its influence on previous variables might only marginally increase the predictive power of the model [12] . On top of that, in his analysis he confirmed the role of the aforesaid triad of prognostic factors -Hunt-Hess grading, age and vasospasm -as the most significant in the analysis of deaths after surgery for ruptured aneurysm.
With multivariate analysis, we managed to define two significant and independent factors that influence the mortality after surgery for ruptured ICA aneurysm. They included clinical status on admission (in the Hunt-Hess scale) and DCI diagnosis during hospitalization. Clinical evaluation of the patients on admission might be performed with Hunt-Hess, GCS and WFNS scales. Oshiro [40] compared the predictive value of those scales and drew the conclusion that they do not differ in the evaluation of outcome. In our cohort, death risk for patients admitted in the 4 th or 5 th grade in the Hunt-Hess scale was almost six times higher when compared to the patients with lower grading. Logistic regression revealed a risk of death over two times higher after a change by a single grade in the Hunt-Hess scale. ROC curves analysis pointed out that Hunt-Hess grading constituted a dominant component of our factorial model of mortality. Despite the fact that clinical status on admission strongly correlated with the amount of the extravasated blood judged by the Fisher scale, hierarchical multivariate analysis might discard this scale because of the weight of the Hunt-Hess scale [41] . Several modifications of Fisher and Hunt-Hess scales that show better correlation with DCI occurrence during hospitalization were developed [16, 26, 35, 40] . While conclusions for Hunt-Hess grading are indisputable, those drawn for DCI as a clinical manifestation of vasospasm are doubtful. Delayed cerebral ischaemia was diagnosed in patients who deteriorated postoperatively when seizures, recurrent SAH and hydrocephalus were ruled out. In our report, DCI was defined as a clinical manifestation of vasospasm; thus we accepted criteria similar to Claassen's study [16] . The drawback of the aforementioned study, however, was the lack of routine cerebral angiography (AGF) or cerebral blood flow assessment with transcranial Doppler performed in order to confirm the presence of vasospasm in patients who deteriorated neurologically. Claassen stresses that AGF and transcranial Doppler are additional examinations that are not essential for DCI confirmation [16] . Our data strongly support the notion that DCI closely correlated with increased numbers of postoperative deaths in univariate as well as multivariate analysis.
Over 30% of patients with diagnosis of DCI subsequently died. Death risk in patients with DCI was over five times higher in univariate and almost three times higher in multivariate analysis. Others [3, 4, 7, 9, [12] [13] [14] [15] [18] [19] [20] [21] 26, 41] showed that aside from the clinical status on admission and vasospasm, age of patients was a significant factor that influenced postoperative mortality. In our study, similar to Juvela [38] , we were unable to prove such a relationship in multivariate analysis. Moreover, mean age of patients who died and who survived averaged 52 years.
Coexisting general illnesses did not influence postoperative mortality. It is worth mentioning, however, that Rosen and Kassell [13, 14, 18] listed coexisting illnesses among significant factors that influence postoperative mortality. Both reports describe a sizable population of over 3500 patients; therefore results of those analyses should be considered as the most reliable ones. On the other hand, cited authors [13, 14, 18] in their final conclusions do not list the size of the aneurysm as a mortality risk factor. Still, a number of authors believe otherwise [2, 3, 5, 6, 9, 18, [20] [21] [22] [23] [24] , identifying giant aneurysms as a mortality risk factor. It seems unlikely that larger volumes of extravasated blood might play a significant role. Some indicate [4, 23, 24] that giant aneurysm rupture results in higher amounts of extravasated blood, while others [20, 42, 43] find in contrast that rupture of smaller aneurysms (mainly the posterior communicating artery) leads to more extensive SAH. This leads to the conclusion that higher mortality in this group of aneurysms relates to surgical complications rather than SAH intensity. Giant aneurysm surgery is among the most difficult in neurosurgery [2] [3] [4] . Cohort studies proved that significantly lower postoperative mortalities in neurovascular surgery might relate to surgeon volume [44] as well as to hospital volume [44] [45] [46] . Our data did not show any significant differences in death percentages between various aneurysm localizations. Nonetheless, in the giant ICA aneurysm group the highest mortality was found in the subpopulation with clinoid aneurysm localization. Mortality did not differ with various surgical techniques. Four out of six patients after ICA trapping with or without bypass died. This subgroup was too small, however, to draw any conclusions.
Ruptured ICA aneurysms that result in SAH constitute a heterogeneous group of vascular pathologies, where each case may necessitate an individualized approach and might have a different clinical course. Nevertheless, outcomes of patients with various aneurysms in this loca tion are similar and depend on clinical status on admission and the presence of vasospasm. Disqualification of patients in the 4 th and 5 th grade of the Hunt-Hess scale from surgery along with availability of efficient methods of prevention of vasospasm-related DCI would result in mortality reduction by over 90% (PAR = 91.1%). Provided that disqualification of patients in poor clinical status on admission remains an alterable risk factor for surgically treated ruptured aneurysm, no efficient methods of DCI treatment exist so far. The present study is based on data collected from a sole neurosurgical centre; accordingly, it only constitutes a supplement for other, multicentre analyses. Lack of correlation between mortality and age of patients, size of an aneurysm, surgical method or other variables for the selected group of aneurysms constitutes a considerable limitation of clinical value of the foregoing study. Wide confidence intervals for OR for critical variables, and absence of influence of surgical method, surgeon experience and postoperative complications on overall mortality may reflect low statistical power of the featured analysis, due to the small size of the group in comparison to the opinion-forming studies of Kassell and Rosen [13, 14, 18] . Still, analysis of the present group confirmed a vast demand for further studies on novel therapeutic modalities in the treatment of posthaemorrhagic cerebral vasospasm.
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